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Abstract 
This  report contains a  $et of  radio~c~htity m~asurem~nts of  fallo~t and 
deposition performed in various Countries of Europe after the accident of 
Chernobyl.  · 
The measurements,  concernin~ the Caesium isotopes only,  have been 
throroughly checked and validated. The  contribution to  cumulative 
deposition of bomb fallout has been also evaluated and subtracted from 
the total soil contamination, either by the single laboratory supplying the 
original data or by the authors of this report. - , I 
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1. Introduction 
The  collection  of  deposition  measurements,  presented  in  this  report  and 
included in the floppy disk in the back cover has been put together as part of the 
REM  programme  (Badioactivity  fnvironmental  Monitoring).  This  follows  the 
compilation  of  air  measurements  (par1  1)  published  previously  (Raes,  1989). 
The  objective of these compilations is to ·promote the  integration of Chernobyl 
data on  a  European-wide  basis to  make  them  widely available  in  a coherent 
form for scientific study. 
Deposition  measurements come  in  many  forms  (fallout,  rain,  soil)  but  all 
reflect  the  phenomena  by  which  radionuclides  in  the  air  reach  the  surface. 
Depending  on  the  manner  of  sampling,  measurements  can  reflect  integral 
values  (e.g.  from  surface  soil)  or some  fraction  of  the  deposition  (e.g.  daily 
deposition using fallout or rain collectors). The latter can  also be expressed as 
wet or dry according to the sampling apparatus used. 
The original sources of information from  which this compilation was  made 
vary widely: some of the data were obtained directly from floppy disks or tapes; 
others  were  copied  manually  from  tables  fo·und  in  reports  or  papers  in  the 
scientific  literature.  All  data were  thoroughly  checked  before  loading  into  the 
bank. 
The sets of measurements presented in this report were selected from this large 
patrimony of data in the REM data bank. Specific criteria were used to make this 
selection.  Overall,  only those data were used which  had  fully defined records. 
For daily deposition data actually sampled over 24 hourly periods were selected. 
With  cumulative  deposition  care  was  taken  to  select  data which  covered  the 
whole  period of deposition marked by the passage of the cloud.  The  resulting 
data are presented on a unified format and as far as possible keep to individual 
measured values.  In  this  manner the greatest flexibility is  given to the  user of 
this data. 
The information gathered is subdivided into two parts : 
- in Appendix A,  134Cs and 137Cs daily deposition values are presented for 
a limited number of localities, identified with latitude and longitude values. 
- in  Appendix  B,  values  of  134Cs  and  137Cs  cumulative  deposition  are 
reported per country. 2 
2. Total daily fallout 
The  total  (wet  and  dry)  fallout  measurements  correspond  to  values 
cumulated  over periods  of one  day.  All  localities  are  shown  on  the  map  in 
Figure 1. 
Data are presented in Tables 1.n. These tables consist of a numerical and 
graphical part.  Where possible the caesium daily fallout data are expressed in 
Bqfm2  and  are  accompanied  by the  corresponding  data for rainfall  (litre/m2). 
According  to  necessity  therefore  the  data  may  be  converted  to  Bq/1.  For  a 
limited number of localities (Koblenz and Passau in the F.R.G. and Berkeley and 
Glasgow in the U.K.), the data originally supplied did not allow the transition to 
Bqfm2. 
All  the  data  reported  in  these tables are  stored  on  the  floppy  disk in  file 
DAYFALL.DAT. 
3. Cumulative deposition 
3.1  Description of data fields 
The localities where data are reported are shown on the European map in 
Figure 2 :  a large degree of spatial inhomogeneity of the data is apparent. 
The  data are  divided  into  subsets,  identified  by  the  country's  name  and 
reported in Tables 2.n . Each subset reports : 
- locality names  : location  where  sampling  took  place  as  provided  by  the 
original report 
- the  coordinates  : coordinates  quoted  to  two  decimal  places  except  for 
Austria, Greece and Ireland where the original data are sufficiently detailed 
to  allow three  decimal  places.  Coordinates  were  either provided  with  the 
original data or if absent extracted from the Times Atlas  (Times,  1988) or 
interpolated from other maps. 
- reference date : is the date for which the radioactivity levels are given.  In 
some  cases this  might correspond  with  the  sampling  date  but  this  is  not 
always  clear for the  original  data.  Nevertheless,  the  samples  were  taken 
after the passage of the radioactive cloud (see Table 3, Appendix C). 
- cumulative deposition  : 134Cs  and  137Cs  values  in  kBqfm2.  Values  are 
sometimes quoted in  the original  data as below detection limit without the 
limit itself being given; in the present tables such data  are indicated by "N". 
When several values are quoted for a single location this will correspond to 
different samples or to different measuring methods on the same terrain. 
thickness  : for  soil  samples,  this  column  displays  the  thickness  of  the 
sample in  em  (where this information is not provided "ni"  is entered in  the 
column). II 
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- sample type and measuring method : 
- The sample type describes the material that was collected : there are two 
types, soil samples ("SOIL") and measurements of wet and dry deposition 
on  fallout  collectors  ("FALLOUT").  None  of  the  cumulative  deposition 
values presented  in  this  report  include  measurements  solely  on  grass, 
although a large number of data of this type are available and present in 
the  REM data bank.  These data have  not  b~en included as deposition 
information  due  to  the  absence  in  most  cases  of  data  on  related 
parameters  (e.g.  grass  yield,  height,  the  vegetative  status)  which  are 
needed to pass from grass concentrations to values of total deposition. 
- The measuring method provides information on  the manner of sampling, 
measurement, averaging, etc ... ; 
- LAB  : laboratory  measurement 
- SIT  : in situ  gamma spectroscopy 
- AER  : aerial gamma measurements 
- GEO  : measurements supplied as geographical averages 
- ni  : no information supplied 
reference : this indicates the source of the data using the reference code of 
the REM data bank. The format of the code is "LABAUTYYSN" where : 
- LABAUT : is an abbreviation of the laboratory name (report, diskette, ... ) 
or  the  first  six  letters  of  the  first  author  (periodical,  conference 
proceeding, .. ) . 
- YY : year of publication 
- S  : medium  on  which  the data were  available  for inputting  to  the  REM 
data bank.  (e.g.  R  : report,  D  : diskette,  P  : periodical,  F  : telefax,  C  : 
conference proceeding) 
- N : sequence number 
The  full  data references  for the  codes  used  in  this  report  are  given  in 
Section 5. 
This  data  is  stored  on  the  floppy  disk  at  the  back  of  this  report  in  file 
"CUMDEP.DAT". 
3.2 Summary by country 
Austria 
The cumulative  measurements covering the Austrian territory (114 data) were 
received  on  magnetic tape,  then  loaded into the  REM data bank.  Cumulative 
137Cs  deposition  measurements  are  reported  for  about  100  localities.  The 
values  range  between  580 to  less  than  1  kBqfm2,  with  the  majority  (50°/o) 
between 1  0 and 50 kBqtm2 and only seven values below 2 or higher than 1  00 
kBqfm2. 
Belgium 
Contamination in this country was not so  high as in  Austria : measured values 
are always lower than 4 kBqfm2. The measurements selected {21  data) include 
134Cs  and  137Cs values.  With  one  exception,  the  ratio  134Csf137Cs  is  always 
close to 0.5. 4 
Bulgaria 
For only one  locality could a cumulative deposition value be found in the REM 
data bank. 
Czechoslovakia 
Except  for the  value  for Prague,  the  Czechoslovakian  data were  supplied  as 
geographical averages for each of the 1  00 administrative counties. The latitude 
and  longitude coordinates correspond to the  principal  locality for each  county. 
The  reported  values  (115  data)  are  both  for  134Cs  and  137Cs  cumulative 
deposition. The average ratio of the two isotopes is 0.49. No ratios greater than 
1.0  or  less  than  0.2  are  found.  The  majority  of  the  deposition  values  are 
between 2 and 1  0 kBqfm2. 
Denmark 
The Danish deposition values (30 data) include information on 134Cs and 137Cs. 
For all the  15 localities,  5 em  and  1  0 em  surface soil samples were analysed. 
Comparison  of  the  results  from  these  different  soil  segments  can  give  an 
indication of the Chernobyl contribution to caesium deposition with respect to the 
pre-Chernobyl deposition due to bomb fallout. 
[Federal Republic of] Germany 
Data for Germany (304 data) consists of spatially homogeneous measurements 
of the soil contamination. Values of both 134Cs and 137Cs cumulative deposition 
are  reported.  134Cs values range  between 0.2 and 24 kBqfm2,  137Cs  between 
0.4 and 44 kBqfm2. The average ratio of the two isotopes is 0.47. 
Finland 
23 data on caesium deposition have been collected for Finland. The majority of 
the  values are  measured by  wet collectors which  therefore  represent the total 
deposition during the period of the Chernobyl accident. 
France 
The 61  data from different locations are always close to the standard localities of 
the  French  monitoring  network.  Contamination values are  in  general  quite low 
(lower  than  5  kBqfm2),  with  one  exception.  Measurements  from  both  soil 
samples and fallout collectors are reported.  For a few localities only the  137Cs 
deposition due to Chernobyl is given. The average 134Csf137Cs ratio is 0.46. 
Greece 
This is by far the most numerous data (1472 data) set of soil contamination  in 
European Countries.  Data were  received on  diskette and  loaded into the  REM 
data bank.  They  mainly refer to  137Cs  soil  contamination  after the  Chernobyl 
accident ( soil samples with  1 em  thickness ).  137Cs values range  between 0.1 
to  more than  140 kBqfm2  with  a  regional  average value of 7.3 kBqfm2.  For 
those localities where also the 134Cs measurements are available, the average 
ratio of the two isotopes is approximately 0.52. ...  :· 
~  ! I 
5 
Hungary 
The cumulative deposition data for Hungary (19 data) include values for 134Cs 
and 137Cs. Except for one locality all the deposition values have been measured 
by in situ  gamma-ray spectroscopy. 
Ireland 
The  data  set  for  Ireland  includes  101  data  for  which  137Cs  deposition  is 
reported. The values range from a few Bqlm2 up to 14 kBq/m2, with an  regional 
average of 2.9 kBqfm2. 
Italy 
After Greece, this is the second  largest data set  in  the  group (457 data),  and 
includes  information  on  both  caesium  isotopes.  The  information  was  entered 
into the  REM  data bank from  a tape obtained from the  Italian authorities.  The 
measurements themselves come from different sources mainly originating from 
the national network and electrical power companies. However some data from 
universities  and  hospitals  have  also  been  included  in  the  file.  Localities  with 
measurements on the same sample type with the same measuring method and 
originating  from  the  same  source  have  been  aggregated  into  one  deposition 
value. 
The geographical locations and 134Csf137Cs ratios have been checked in detail. 
The  result of this was to exclude from  the set presented here samples whose 
caesium  ratio lie  outside the  range  0.1  to  0.9 (no  information on  the thickness 
and depth of the soil  samples was provided,  which  could  have  helped  explain 
some of the wide variations found). 
The contamination values range from very low values (less than 10 Bqfm2 up to 
more  than  1  00 kBqfm2).  Averages  range  between  15 kBqfm2  in  the  northern 
part of the country to values of the order of 2 kBqfm2 in the south. 
The  mean of the isotopic ratio for the selected group of data is 0.46 which  lies 
close to  the expected value of 0.5  :  in  fact  more  than  60°/o  of the  values are 
between 0.4 and 0.6 and 25°/o between 0.2 and 0.4. The average ratio is 0.43. 
the Netherlands 
In  all  parts  of  the  Netherlands,  the  top  5  em  of  permanent  pastureland  was 
sampled, using a grid of 20 km  x 20 km.  The 137Cs deposition values (93 data) 
vary between 0.3 and 6 kBqJm2. 
Poland 
Soil samples for five  localities are  reported  (6  data).  In  all  except one of these 
samples the contribution due to  bomb fallout will  be  neglegible since only the 
very surface soil is taken for measurement. 
Rumania 
Most  of the  Rumanian  data  (9  of  13  data)  have  been  aggregated  from  the 
original data. This has been done in  order to obtain a value which would reflect 
the true cumulative deposition.  All  the  134Csf137Cs  ratios are close to a mean 
value of 0.47. 6 
Spain 
The  Spanish  dataset  is  geographically  very  inhomogenious  : only  deposition 
measurements  from  localities  in  the  south  eastern  part  of  the country (9 
data)  are  available  in  the  REM  data  bank.  All  the  values  are  very  small 
(maximum of 0.036 kBqJm2).  No information was provided about the dimensions 
of the soil samples, nor about the measuring method. 
Sweden 
Sweden was one of the countries more heavily contaminated by the radioactive 
cloud from Chernobyl. The measurements performed on soil contamination (144 
data)  have  been  mostly obtained from  aerial  gamma measurements of  134Cs. 
The  maps  have  been  analysed  and  the  information for 134Cs  loaded  into  the 
REM  data  bank  for  about  150  localities.  Values  of  134Cs  deposition  range 
between  0.1  up to  100 kBqJm2,  with  a mean value of about 16  kBqfm2 for the 
country as a whole. 
Switzerland 
The values of 137Cs (61  data) range from 42 kBq/m2 to less than 1 kBq/m2, with 
the  majority (60°/o)  between  2 and  1  0 kBq/m2.  Most of the values are  in  situ 
measurements. 
United Kingdom 
Data  of soil  contamination  for the  UK  (73  data)  have  been  received  both  for 
134Cs and 137Cs.  For most of the localities results from both soil samples up to 
15  em  thick  as  well  as  from  fallout  collectors  have  been  measured,  thus 
providing information concerning the pre-Chernobyl contamination. 
USSR 
The information gathered (1 09 data) consists of pre-calculated spatial averages 
re-calculated according to the standard latitude-longitude grid. The latitude and 
longitude  values  correspond  to  the  centre  of  each  mesh-area  to  which  the 
values refer, and fictitious names are given. 
Yugoslavia 
This subset of seven data are  all  soil  samples taken  to  a depth of 5 em.  The 
deposition values are rather small found in the interval of 1 - 10 kBqfm2. 
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Table  3  Sampling period per reference  code 
Reference  Sampling period 
~RCS--8901 
BGA---89D1 
BSMLU-87R1 
CAMBRA87P1 
CCRX--88R1 
CEC---87Rl 
CFSR--86Rl 
CLRP--87R1 
CNRIFA87R1 
CRIP--86R1 
ENEA--88R7 
ENEA--88T1 
FOA-~-86R1 
FSG---86R1 
GAEC--86R1 
HAEC--86R1 
IAG---90Tl 
IHECRH86Rl 
IMROH-87D1 
ISHBGA86R1 
JEN---86R1 
KFAJ--86R1 
MCAULA90F1 
MURITH89C1 
NEB---89R1 
NTUA--89D1 
NTUA--90D1 
NTUA--90D2 
PIENK087R1 
RISOE-88R1 
SCKCEN87R1 
SCPRI-86R1 
SCPRI-88D1 
SONOC-89P1 
SSI---86R1 
STUK--87R2 
UKAEA-87R1 
no  information 
data collected in  1986 
fallout  sampled  from  29.04.86  to 06.05.86 
last two  weeks  of  May  1986 
August  - September  1986 
fallout  cumulated during May  1986 
fallout  cumulated  from  25.04.86 to 06.06.86 
no  information 
fallout  cumulated during May  1986 
see  reference date  in Table  2.10 
fallout  cumulated  from April  86  to the  referen-
ce date  (see Table  2.12) 
see  reference  dat~  (see Table  2.12) 
fallout  cumulated during April and May  1986 
09.05.86 
no  information  i 
between  15  and  30  Malr1986 
no  information 
between  16  and  18  June  1986 
see  reference date  on  Table  2.21 
between  12  May  and July 1986 
see  reference date  on  Table  2.16 
01.09.86 
commencing  in August  86 
no  information 
fallout  cumulated during April,  May  and  June  86 
between  01.08.86  and  17.11.86 
between  01.07.86  and  08.10.86 
between  21.05.86  and  17.11.86 
between  12.05.86  and  26.06.86 
see  reference date  on  Table  2.5 
06.05.86 
fallout  cumulated during May  86 
see  reference date  on  Table  2.8 
from  30.04.86 to reference date  (see Table  2.15) 
between  09.05.86  and  06.06.86 
- fallout  cumulated  on  collectors during April 
and  May  86 
- soil sampled  on  reference date  (see Table  2.7) 
values  sampled as  soon  as  reasonably possible 
after the Chernobyl  accident • 
• 
• 